In order to formulate practical indications for the future Japanese health reform programs, we have conducted a structural analysis of the factors associated with increase in health expenditures for the aged based on the claim data of National Health Insurance (NHS) scheme of one local government, Kyushu, Japan. Total Health Care Expenditures (THCE) of this city increased 5.00% between 2000 and 2001, of which 5.64 % was due to the increase of aged insured, and on the contrary per capita Health Care Expenditures (pHCE) showed negative contribution; -0.64%. For changes in the three factors of pHCE, utilization rate and day per case decreased -1.00% and -2.73% respectively, and on the contrary expenditures per day increased 2.96%. The present analysis has indicated that the rapid ageing of the Japanese society is the most important factor for increase of THCE. In order to realize a healthy aged society and to make our system sustainable, one of the possible solutions is to strengthen the health promotion program. It is expected that the newly introduced national health promotion program from 2008 will contribute to the development of healthy aged society.
❖ Introduction
Along with the ageing of the society where disease structures have changed from acute to chronic diseases dominant pattern, the health care expenditures (HCE) of Japan has been increasing. In 2004 the medical expenditures have become over 32 trillion yen, and then continue to increase 1 trillion yen per year. So far as the percentage of HCE per GDP is concerned, Japan consumes about 8% of GDP for health care 1) . This figure is relatively small compared with other OECD countries 2) .
Considering the rapid ageing of society and loweconomic development, however, it is an urgent task for the Japanese government to reform the health system. According to the forecasting of Ministry of Health, Labor and Welfare (MHLW), total health expenditures will be 67 trillion yen in 2037. Of which 67% will be due to health expenditures of the aged population more than 65 years old 3) .
In order to formulate practical indications for the future health reform programs, we have tried a structural analysis of the factors associated with increase in health expenditures for the aged based on the claim data of National Health Insurance scheme 1 of one local government of Kyushu Island.
❖ Material and Methods

Materials
Data are the aggregated claim data of National Health Insurance of one local government of Kyushu islands. Every year the prefecture union of NHS publishes the detailed aggregated data of NHS claims. In this dataset, utilization rate, HCE per person are described by age category, sex and disease classification.
We obtained 2000 and 2001 dataset from the local government for the analysis.
Methods
Per capita HCE (pHCE) can be decomposed into the following three factors; utilization rate (UR), days per case (DPC), expenditures per day (EPD), as following.
By differentiating this formula with respect to time (t), we obtain the following formula; dpHCE/pHCE = dUR/UR + dDPC/DPC + dEPD/EPD (Formula 2)
For the total health care expenditures (THCE), the following formula is given.
where N represents the number of assured.
By differentiating this formula with respect to time (t), we obtain the following formula;
In this way we can decompose the increase of THCE into that of number of assured and per capita HCE.
Using these formulas we have conducted a structural analysis of the factors associated with increase in health expenditures for the aged based on the claim data of National Health Insurance scheme of one local government of Kyushu Island between 2000 and 2001. Table 1 shows the results. THCE of this city increased 5.00% between 2000 and 2001, of which 5.64% was due to the increase of aged insured, and on the contrary pHCE showed negative contribution; -0.64%.
❖ Results
For changes in the three factors of pHCE, UR and DPC decreased -1.00% and -2.73% respectively, and on the contrary EPD increased 2.96%.
For in-patient services, THCE increased 6.08%, of which 5.64% was due to the increase of insured, and 0.38% was due to increase in pHCE. For the three components, UR and DPC decreased -0.88% and -0.52% respectively, and on the contrary EPD increased 1.79%.
For out-patient services, THCE increased 2.92%, of which 5.64% was due to the increase of insured, and on the contrary pHCE showed negative contribution; -2.61%. For the three components, UR and DPC decreased -1.04% and -3.65% respectively, and on the contrary EPD increased 2.34%.
These results indicate that the major factor of increase in THCE of this city is the increase of aged population and that the most important strategy to regulate the increase in THCE is to control the pHCE.
❖ Discussion
The present analysis has indicated that the rapid ageing of the Japanese society is the most important factor for increase in THCE. Some of the previous literatures denied the direct effect of ageing on the increase in THCE 4, 5) . They indicated that the advance in medical technology is the most important factor for the increase in medical expenditures.
The increase of aged population means the increase of patients who need medical care. Along with the ageing of the society, the number of patients with cancer, cardio-vascular diseases and other lifestyle related diseases has been increasing. The recent advance in medical technology has made it possible to save the lives of acute patients, such as AMI and stroke patients. As a result, such patients require acute medical care services and then following chronic care services. This situation naturally expands medical expenditures. In this meaning, the advance in medical technology is another important factor for the increase in THCE, as indicated by Yu 5) .
Social change of the Japanese mentality is also an important factor of increase in THCE. The generalization of consumerism among the citizens is such a factor. Along with informatization of society, the patients can easily obtain the information on the "best practice" of care. Mass-media facilitates this consumerism in medical care services. Under this situation, patients have become to require the highest level of treatment as possible. Sometimes the requirement of patient seems to be unrealistic. Anyway this situation inflates THCE. Strictly speaking, it is difficult to separate the effect of ageing, advance in medical technology and expansion of consumerism, as the aged with sense of strong consumerism is increasing.
Thus it becomes an urgent task how to balance the quality of care and control of THCE. One possible solution is disease management. DMAA defines the Disease Management as follows 6) ; "Disease management is a system of coordinated health care interventions and communications for populations with conditions in which patient self-care efforts are significant."
In order to realize a healthy aged society, the Japanese government has established a new law for the health promotion in 2006. The new law will make "the specified health checkup and intervention program" for insured over 40 years old obligatory for public health insurers from April, 2008 7) . All public health insurers have to organize health check-up and the following health promotion programs for the insured over 40 years old. The main target of screening is "Metabolic syndrome". The insured will be categorized into one of three levels according to their risk level; active support required, giving incentive required, only information required. If an insured is evaluated as active support required or giving incentive required, he/she must follow a standardized disease management program that is offered by the health support organization contracted with the insures. The health support organization is a health institution that offers disease management services.
However, it is uncertain if the disease manage- Another solution to control the increase of THCE is substitution. This strategy is to substitute traditional medical services by other type of cheaper services, for example, from institutional services to home care services, form hospital to assisted living.
As the Japanese social insurance scheme is based on the transfer of money from young to old generation, the rapid ageing make it difficult to maintain the system. In order to make the system sustainable, it is indispensable to increase the working population. The Japanese elderly are highly motivated to work and the actual employment rate among the elderly is very high compared with other developed countries. According to official statistics of 1998 8) , 74.8% of men of age 60 to 64, 35.9% of men of age 65 and more, 40.1% of women of age 60 to 64, and 15.2% of women of age 65 and more, were working in 1998.
Economic needs are not the only reason for the elderly to work. According to the survey conducted by MHLW 9) , about fifty percent of the elderly replyed that they wanted to work in order to maintain their health and to have fulfilment in life. In most of the cases, companies set the retirement age btween 60 and 65 years old. According to the survey conducted by the government 10) , more than 80% of men in working age responded that the ideal retirement age is 65 years and older.
As we expect the aging society with fewer children to progress and the young population to decrease, it is essential for the Japanese society to utilize the experience and skills of the elderly in order to maintain the vitalty of the society. It is well known that the health status is one of the important factor to make it possible for the elderly to continue to work 11) .
Disease management program might make it possible for the Japanese aged to continue to work as long as possible, which will increase the income and reduce the payment of social security fund. We consider this indirect effect of health promotion on the finantial situation of social security will be more important than the direct effct to reduce medical care cost.
As our present result has suggested, the rapid ageing will increase the total health expenditures. In order to make the Japanese health system sustainable, we have to implement really effective countermeasures within the coming few years. The 2006 Health reform is a kind of touchstone for the future of Japanese health system.
Up to now, there is no evidence to support our optimistic hypothesis. We regards the new health promotion program from 2008 as a social experimentation. insurance society to which one belongs and the financial contributions one must make. The health insurance scheme is categorized into three basic groups according to age and employment status; Employee's Medical Insurance scheme (EMI) for employers and their dependants, National Health Insurance scheme (NHI) for self-employed, farmers, retired and their dependent, and a special pooling fund for the elderly. Each municipality (or their association) organizes its NHI fund and gathers a premium from the insured.
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